Factors contributing to design-build (DB) project delivery system implementation in road infrastructure projects in Indonesia by Parami Dewi, Anak et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Parami Dewi, Anak Agung Diah, Trigunarsyah, Bambang, Too, Eric G., &
Coffey, Vaughan (2012) Factors contributing to design-build (DB) project
delivery system implementation in road infrastructure projects in Indone-
sia. In Proceedings of the Third International Conference on Construction
in Developing Countries, Millennium Hilton, Bangkok, Thailand.
This file was downloaded from: http://eprints.qut.edu.au/50092/
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
1 
 
Factors Contributing to Design-Build (DB) Project Delivery System 
Implementation in Road Infrastructure Projects in Indonesia 
 
Anak Parami Dewi 
1
 PhD Candidate, School of Civil Engineering and Built Environment Queensland University 
of Technology, 2 George Street GPO Box 2433 Brisbane QLD 4001 Australia, Ph (61) 7 
3138 7415, e-mail: anak.paramidewi@student.qut.edu.au 
  
Bambang Trigunarsyah 
2
 Associate Professor, School of Civil Engineering and Built Environment Queensland 
University of Technology, 2 George Street GPO Box 2433 Brisbane QLD 4001 Australia, Ph 
(61) 7 3138 8303 Fax (61) 7 3138 1170  e-mail: bambang.trigunarsyah@qut.edu.au 
  
Eric Too 
3 Lecturer, School of Civil Engineering and Built Environment Queensland University of 
Technology, 2 George Street GPO Box 2433 Brisbane QLD 4001 Australia, Ph (61) 7 3138 
9257, e-mail: e.too@qut.edu.au  
 
Vaughan Coffey 
4 Lecturer, School of Civil Engineering and Built Environment Queensland University of 
Technology, 2 George Street GPO Box 2433 Brisbane QLD 4001 Australia, Ph (61) 7 3138 
1002 Fax (61) 7 3138 1170  e-mail: v.coffey@qut.edu.au 
 
 
 
Abstract 
Design-build (DB) project delivery systems have increasingly been adopted by many private 
and public sector organizations worldwide due to the many advantages offered on projects 
by such systems.  However, many Indonesian road infrastructure projects are still delivered 
using the traditional design-bid-build (DBB) project delivery system. In order to provide 
evidence of the benefits of DB, it is essential to identify the factors that can contribute to 
successful DB implementation and this paper aims to provide evidence of such factors that 
can promote the successful implementation of DB project delivery systems on Indonesian 
road infrastructure projects.  Four main factors and 28 indicators were identified from an 
extensive literature review, and a Delphi questionnaire survey was conducted amongst 20 
experts drawn from the Indonesian road infrastructure construction sector. The first round 
Delphi study found that regulation, competency of clients, ability to manage DB projects and 
external conditions were the major factors that can promote successful DB implementation.   
Keywords: roads infrastructure, design-build (DB) project delivery system, factors, Delphi 
study 
 
1. Introduction 
Road infrastructure has a very strong linkage with the positive economic growth of a nation.  
In Indonesia, possession of a good road network is vital to support both the economic 
activities and growth at both the central and regional levels.  However, currently the road 
infrastructure in Indonesia is inadequate to cover the vast area of the whole country  (Dardak 
2005).  In addition, the general condition of many existing roads is far from satisfactory.  
Given the important role of road infrastructure in supporting economic development, there is 
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an urgent need for the Indonesian government to accelerate the provision and maintenance of 
road infrastructure.   
 
Road infrastructure projects in Indonesia are currently delivered using a Design Bid Build 
(DBB) approach (Rahadian 2009) in which the design and the construction are contracted 
separately.  Although the DBB approach is deemed to be equitable to the contractors, it is 
perceived as not being able to create enhanced value for the infrastructure owners. 
Specifically, its lengthy procurement periods often result in less desirable outcomes such as 
excessive costs, poor quality and time delays. Recognising the drawback of this delivery 
system, the Indonesian government has introduced the Law of Indonesian Government No. 
18, 1999 on Construction Services Regulation and Indonesian Government Regulation No. 
29, 2000 on Construction Service Implementation.  These two pieces of legislations state that 
construction project procurement can be delivered by means of an integrated approach.  This 
suggests that a Design Build (DB) delivery system, in which design and construction stages 
are merged into one contract, is an acceptable procurement and delivery form that is 
recognised as having potential to overcome the shortcomings of the currently favoured DBB 
delivery systems for provision of Indonesian road infrastructure.  Despite the passage of the 
legislation, the DB delivery system has not, to date, been implemented widely in Indonesian 
road infrastructure projects  
 
2. Design and Build (DB) Project Delivery System Defined  
Previous research has attempted to define the underlying concept behind the use of the DB 
project delivery system.  Generally, DB is an arrangement between an owner and a sole 
entity to execute both design and construction phases under one agreement (Construction 
Industry Institute 1997; Friedlander 1998; Beard Loukakis and Wundram 2001).  Part, or all, 
of the design and construction might be executed by the entity or subcontracted to other 
firms.  The contract is usually awarded on a lowest price or best value basis.  Hence the 
central theme of the DB project delivery system is that the contractor has the responsibility 
to perform both design and construction stages and so this system has several advantages 
that emanate from the contractor’s early participation in the design process, which include 
reduced project completion time, lower cost, and  enhanced communications  (Anumba and 
Evbuoman 1996; Konchar and Sanvido 1998). The methodology also has great potential to 
satisfy the client’s need to accomplish projects earlier and with fewer overall unnecessary 
expenses and additional costs.   
Operationally, the real purpose of DB is to place design and construction in one entity, i.e. 
the designer builder company (Levy 2007).  Companies of this nature are formed when a 
general contractor employs an architect and an engineer as part of an integrated team to 
provide a full service association.  Levy (2007) also describes DB as a system where general 
contractors propose design build services and established a joint venture with an 
architectural company, or engage an architect (much as they engage subcontractors to 
perform the design work).  The Design and Build Institute of America (1996) explains that 
DB is also known as “design-construct” or the “single responsibility” methodology. The 
contract of the DB system is under one organization meaning that only one entity performs 
both design and construction activities. 
 
3. DB delivery system in Indonesia 
Previous studies reveal that the DB project delivery system has been extensively and 
successfully implemented in many countries (Park et al. 2009; Koppinen and Lahdenpera 
2007).  Most of the DB systems are adopted by private sector and state owned enterprises.    
Similarly, the need for adopting integrated project delivery systems in road infrastructure 
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projects in Indonesia has been discussed since mid 1990s.  Despite this intense debate,  
particularly over the last 3 years (Soemardi and Pribadi 2010), the implementation of DB 
system in Indonesia to date is limited.  It is therefore timely and essential to identify the 
success factors that can promote and expedite the implementation of this system.  This paper 
presents the results of a Delphi study which is aimed at identifying the factors that can 
promote the successful implementation and greater use of DB delivery systems in Indonesian 
road infrastructure projects. 
 
4. Delphi Survey 
The Delphi Survey is a methodology to obtain consensus view from a specialist group or 
expert panel on a particular issue or set of issue.  It provides a means of synthesising 
information from a wide range via experts (National Public Health 2000).  Moreover, the 
Delphi study is a method for structuring a group communication process so that the process 
is effective in allowing individuals to deal in a structured and coordinated way with complex 
problems (Linstone and Turoff (2002) 
The Delphi method is appropriate when the problem does not lend itself to precise analytical 
techniques but can benefit from specialist subjective judgement derived on a collective basis.  
Even if the collective judgements of experts are based on subjective opinions, it is 
considered to be more reliable than merely collecting individual statements.  As a result, it 
can extract a maximum amount of unbiased information from a chosen group of experts.  
The Delphi methodology is suited where there is no adequate historical data to which to 
apply other methods. ( Martino (1973); Linstone and Turoff (1975); Masini (1993); Chan et 
al. (2001) as cited in (Xia and Chan 2010)). 
 
In order to achieve a consensus agreement on the factors for implementing DB project 
delivery systems, a questionnaire was initially designed for distribution/completion Delphi 
round 1 specifically designed to identify the factors and their associated indicators.  23 
stakeholders who met the criteria for the panel of experts were identified and invited to 
participate in the Delphi survey.  The experts came from various professional backgrounds 
and have ample (at least 15 years) working experience in the area of designing, managing 
and constructing road infrastructure projects.  They were drawn from the Ministry of Public 
Works which has the responsibility for road infrastructure provision, the National 
Development Planning Agency, which provides public infrastructure planning services, 
academicians who have extensive knowledge and have researched into DB systems and 
Construction Service Development Board which represents the construction companies.  
Table 1 shows the final membership of the expert panel. 
 
Table 1: Number of Expert Invited and Agreed in Delphi Survey 
Sector No of Experts Invited Agreed 
Ministry of Public Works 13 12 
National Development Planning Agency 2 2 
Academician/Universities 3 2 
Construction Services Development Board 
on behalf of construction companies 
5 4 
Total 23 20 
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23 experts were contacted by e-mail, of whom 20 expressed their interest and agreed to 
participate.  In general, the above response rate indicates that the research received a high 
level of attention from the experts invited.   
The participants were asked to rate 28 indicator/items using a 6- point Likert scale (1= 
strongly disagree; 2= disagree; 3= slightly disagree; 4= slightly agree; 5= agree; 6 = strongly 
agree).  Based on the responses from the 20 participants, their ratings were analysed for each 
of the 28 items/indicators.  The mean, median and standard deviation were used to determine 
the rating of items/indicators of each factor.  The table 2 shows the result from the first round 
of Delphi  
 
Table 2: Result from the First Round Delphi 
No Factor Mean Median SD Rating 
Regulation 
1 Project size  4.55 5 0.887 
High 
2 Project complexity  4.95 5 0.887 
3 Project scope  4.5 5 0.889 
4 Design build entity used 4.4 5 0.883 
5 Procurement method used 4.4 5 1.095 
6 Contractual arrangement used 4.4 5 0.94 
7 Project location 4 4 1.338 Medium 
Competency of Client 
1 Gain experience to produce a clear and 
comprehensive brief  5.1 5 0.718 
High 
2 Enhance skill to execute DB project 5.15 5 0.745 
3 Improve knowledge of the construction 
industry  stakeholder  to execute DB 
project  
5.2 5 0.616 
4 Capability of facilitating project-based 
integrated  5 5 0.795 
5 Capability in evaluating contractors 
and consultant engaged by DB 
contractors  
4.8 5 0.768 
6 Technical capability to execute project  4.85 5 0.933 
7 Adaptability to changes  4.85 5 0.813 
Ability to Manage 
1 Relationship amongst DB team  5.1 5 0.788 
High 
2 Partnering with DB team  5.2 5 0.616 
3 Integrating member of Design Build 
team project delivery system 
5.15 5 0.671 
4 Communication and feedback system  5.1 5 0.641 
5 Project management 
structure/organisational structure  5.05 5 0.686 
6 Adequate system for quality, risk, 
safety and conflict management  5.2 5 0.696 
7 Availability of resource  4.95 5 0.605 
8 Managerial actions in planning, 
organizing, leading and controlling  5.15 5 0.745 
9 Project team members’ attitude to the 
jobs  4.75 5 0.851 
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10 Project team members’ interaction with 
each other and project team member  5.05 5 0.826 
External Condition 
1 Industrial relations environment 4.5 5 1.147 High 2 Economic environment 4.25 5 1.517 
3 Political environment 3.95 4 1.356 Medium 
4 Physical environment (weather 
condition) 3.6 3 1.392 Low 
 
Overall, the indicators have been rated relatively highly, with a median of 5.  From the 28 
indicators, 25 are rated high (median of 5 and mean of above 4), 2 are rated medium (median 
of 4 and mean of about 4) and only one indicator is rated low (median of 3 and mean below 
4).   
 
Regulation, which provides guidance on the characteristics of project that can be delivered 
using a DB system, is considered as a the most important factor with six (6) indicators that 
have a median of 5 and mean of above 4 (‘project size’, ‘project complexity’, ‘project 
scope’, ‘design build entity used’, ‘procurement method’, and ‘contractual arrangement’); 
and 1 indicator (project location) is considered as important with median of 4 and mean of 4.  
These are logical responses as currently, there are no detailed regulations or guidelines 
covering how implement DB project delivery systems successfully. 
 
 
The respondents are in the agreement about the importance of the client competencies and 
their ability to manage projects delivered using a DB system.  These are indicated by the 
score on the 7 indicators regarding the competency of client and the 10 indicators that 
demonstrate the ability to manage DB project delivery systems (median of 5 and mean of 
above 4.5).  These are aligned with the previous studies which indicated the importance of 
clients’ experience, knowledge and skills in defining and determining project requirements. 
  
‘Industrial relations environment’ and ‘economic environment’ are considered as very 
important external condition factors with a median of 5 and mean of above 4; Political 
environment is considered as a medium indicators with median of 3 and mean 3.6, while 
‘physical environment’ is not considered as important as the other external indicators for the 
successful implementation of DB project delivery systems.   
 
 
Conclusions 
This study has revealed the factors that can contribute to the successful implementation of 
DB project delivery system in Indonesia road infrastructure projects. A First round Delphi 
questionnaire survey was conducted to obtain initial consensus on those factors.  There are 4 
main factors and 28 indicators identified i.e.:  regulation (‘project size’, ‘project complexity’, 
project scope’, design build entity used’, ‘procurement method’, ‘contractual arrangement’, 
and ‘project location’), competency of client (‘experience’, skill”, ‘knowledge’, ‘capability 
of facilitating project-integrated based’, ‘capability of evaluating design builder’, ‘technical 
capability’, ‘adaptability to changes’), ability to manage (‘relationship amongst DB team’, 
‘partnering with DB team’, ‘integrating member of DB team’, ‘communication and feedback 
system’, ‘project management organisational structure’, adequate system for quality, risk, 
safety and conflict management’, ‘managerial actions in planning, organising, leading and 
controlling’, ‘project team members’ attitude to the jobs’, ‘project team members’ interaction 
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with each other and project team member’) and external condition( ‘industrial relations 
environment’, ‘economic environment’, ‘political environment’ and ‘physical environment’).  
However, the standard deviation resulting from each indicator of the factors is high.  Based 
on these results, a second round of Delphi will now be required. 
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